Phytepsin, a barley vacuolar aspartic proteinase, is highly expressed during autolysis of developing tracheary elements and sieve cells.
Vacuolarisation, formation of autophagocytotic vacuoles and tonoplast disruption have been reported in plant cells undergoing developmentally regulated programmed cell death (PCD), but little is known about the vacuolar proteins involved. In HeLa cells, cathepsin D, a lysosomal aspartic proteinase has been shown to mediate PCD. Based on immunohistochemical staining of barley roots, we show here that the previously well characterised barley vacuolar aspartic proteinase (phytepsin), a plant homologue to cathepsin D, is highly expressed both during formation of tracheary elements and during partial autolysis of sieve cells. In serial transverse sections of the vascular cylinder, starting from the root tip, phytepsin is expressed in root cap cells, in the tracheary elements of early and late metaxylem, and in the sieve cells of the protophloem and metaphloem. Aleurain, a barley vacuolar cysteine proteinase, is expressed similarly in root cap cells but differently in the tracheary elements of protoxylem and early metaxylem. This is the first evidence that a vacuolar aspartic proteinase, in analogy to cathepsin D in animals, may play a role in the active autolysis of plant cells.